An improved infectivity assay combining cell culture with real-time PCR for rapid quantification of human adenoviruses 41 and semi-quantification of human adenovirus in sewage.
A protocol for the rapid detection and semi-quantification of human enteric adenovirus based on the quantification of viral mRNA during cell culture infectivity assay was developed. Infectivity assays for adenovirus incorporated cell culture and reverse transcription real-time PCR, where viral mRNA detection was used to monitor the progress of adenovirus infection (CC/mRNA qPCR). The cell line used was G293. This specific infectivity assay was calibrated against different initial concentrations of human adenovirus 41. In addition, the expression of the host's housekeeping (HK) gene, GAPDH, served as internal control for the mRNA assays for quality assurance of the mRNA extraction and reverse transcription steps. The concentrations of infectious human adenoviruses in different sewage samples were estimated semi-quantitatively using the CC/mRNA qPCR assay and calibration obtained for adenovirus 41. A linear relationship between concentrations of viral mRNA (hexon gene) and infectious units was observed between 10(7) to 10(1) infectious units per assay (R(2) = 0.97) in samples analyzed 3-5 days post infection. The expressions of host cell GAPDH gene were not significantly affected by infections with different concentrations of human adenovirus 41, and between virus positive and negative cell cultures (p > 0.1). The estimated concentrations of human adenoviruses in sewage samples ranged between 10(2) to 10(3) mRNA-IU/L. Most of the viruses detected in sewage samples were from human adenovirus species F. The CC/mRNA qPCR assay can be used for quantifying infectious human adenovirus 41, estimating the levels of human adenoviruses in sewage samples, and applied to other sample settings. The CC/mRNA qPCR protocol described here represents an improvement in the detection of human enteric adenoviruses by reducing incubation time (5 days); whereas the conventional cell culture method requires longer incubation periods (10-20 days). More importantly, this protocol can be used to more rapidly and semi-quantitatively estimate the levels of infectious human adenoviruses in environmental samples.